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Abstract. Background and aim: Proper nutrition during childhood is essential to ensure healthy growth of 
children and good health in adulthood. Different types of interventions have been suggested to promote nu-
tritional health in children. This systematic review aims to summarize the available evidence from experimen-
tal studies on the efficacy of digital media tools for the promotion of a healthy diet in school-aged children. 
Methods: According to PRISMA guidelines, a literature search was conducted in the three main electronic 
databases (PubMed/Medline, Embase e Scopus) until April 2022. We included all experimental studies as-
sessing the effectiveness of digital media tools for nutritional health promotion in children from 5 to 12 years 
of age. Results: Nine studies were included in our analysis, mostly carried out in school settings. Nine of them 
investigated the use of a videogame, while two studies involved watching a video. Almost all the interven-
tions tested were effective in promoting a healthy diet in school-aged children in the short term, regardless 
of the type of intervention and age of the children involved. A statistically significant increase was observed 
post-intervention in all studies, both in knowledge of food groups and food frequencies, and in practices (i.e. 
the amount of fruit and vegetables servings consumed per meal), although the effect faded over time (when 
follow-up data were available). One study, carried out among selected sample of overweight children, showed 
no effect in eating behaviour following the intervention. Conclusions: Digital media tools can be used to  
effectively implement health promotion interventions to improve knowledge and adherence to healthy diets 
in school-aged children. Further studies are needed to assess the long-term effectiveness of these interven-
tions. (www.actabiomedica.it)
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Introduction

Following a healthy diet throughout the life 
course is extremely important to promote health and 
to prevent noncommunicable diseases, such as type II 
diabetes, heart disease, stroke and cancer (1). In chil-
dren, especially in the first two years of life, a nutri-
tionally adequate diet is fundamental to allow optimal 
growth and improve cognitive development (2). The 
eating behaviors acquired in early childhood have 
shown to deeply influence dietary patterns in adult-
hood (3). Therefore it is important to expose children 

to healthy food choices from an early age and teach 
them the basis of nutrition, in order to increase their 
knowledge and set the grounds for a healthy diet dur-
ing adulthood.

Childhood overweight and obesity represent a 
growing problem in our society, with an estimated 
38.2 million children under the age of 5 years being 
overweight or obese in 2019 worldwide (4). In the 
United States, more than one fifth of children aged 
6- to 11-years old are obese (5). Data from European 
countries have shown that about 20% of elementary 
school children are overweight and about 7.5% are 
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obese (6). Given the impact of childhood overweight 
and obesity on the future health of children, it be-
comes necessary to develop strategies and intervene 
through lifestyle modifications at the earliest time 
possible.

Digital media, namely all the communication me-
dia that are created and delivered in machine-readable 
format through audio and visual material (7,8), have 
been widely exploited for teaching purposes (9,10), 
either in addition to teacher-led frontal lectures and 
educational material, or as the sole teaching resource. 
In particular, as several studies have shown, there is 
huge potential for digital technologies to support 
health promotion and prevention (11). The use of in-
formation and communication technologies has grown 
exponentially over the last decade, leading to changes 
both in the dissemination and in the access to health 
information among healthcare providers, citizens and 
mass media (12).

The use of digital tools to educate about health is-
sues in children has been studied for several years, and 
has been shown to encourage participation and mo-
tivation in learning activities, among adolescents (13) 
and younger children (14). In particular, educational 
videogames (games that have the purpose of educa-
tion) have been increasingly used for health promotion 
in school-aged children (15–17) as they represent an 
attractive and familiar tool, yet filled with educational 
contents. Audio-visual material is already being used 
in many countries to broadcast information campaigns 
on the benefits of immunization with vaccines (18).

This systematic review aims to determine the ef-
ficacy of digital interventions to promote a healthy diet 
among children.

Methods

This systematic review was conducted following 
the PRISMA (Preferred Reporting Items for System-
atic Reviews and Meta-Analyses) statement for re-
porting (19). The methods were registered in advance 
in the Prospective Register of Systematic Reviews 
(PROSPERO), number CRD42022325554.

The literature search was performed using a com-
bined search strategy consisting of free-text terms and 

MeSH headings for the topics of health promotion, 
nutrition, audio-visual tools, and children. The com-
plete search strategy is available in the Supplemen-
tary material (Appendix 1). The strategy was first 
developed for the PubMed database and subsequently 
adapted for the others (Scopus, Embase). To retrieve 
further possible relevant articles, the authors cross-
referenced the citation lists of the retrieved studies. 
Searches were performed up to April 2022, without 
any time restriction.

We included studies that: (i) had an experimental 
study design; (ii) evaluated the efficacy of interventions 
with audio/visual tools aimed at promoting a healthy 
diet in children; (iii) involved children between 5 and 
12 years of age; (iv) were available in full-text; (v) were 
published in English. Records that met the following 
criteria were excluded: (i) studies without measures 
of the outcomes of interest; (ii) studies that did not 
consider the impact of digital tools; (iii) works pub-
lished as narrative review, editorial, or letter to editor. 
Primary outcomes of interest were any indicators of 
knowledge, attitudes and behaviors in children regard-
ing nutrition and eating habits.

Two reviewers (FA, GD) independently screened 
records to identify relevant reports in a two-step pro-
cedure; a first screening was done based on title and 
abstract, while complete texts were retrieved for the 
second screening. Data from the included studies 
were extracted and entered in a table developed by 
the authors. For each article, the following baseline 
characteristics were extracted: first author’s last name, 
country and year of study implementation, popula-
tion and sample size, age range of participants, study 
setting, study design, outcomes considered, measures 
of outcomes and characteristics of the intervention 
(digital tool used, control and experimental type of in-
tervention, follow-up time, assessment tools and tim-
ing of assessments).

A descriptive analysis of the available data was 
performed, pooling quantitative data on the effect 
of the intervention in a separate table. Quantita-
tive analysis of the effect of interventions was per-
formed comparing pre- and post- intervention data 
from each study. Due to the high heterogeneity of 
outcome measures, it was not possible to carry out 
meta-analysis.
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Results

A total of 1305 articles were retrieved. After du-
plicate removal (352 titles) and a preliminary screen-
ing of title and abstract, a total of 101 articles were 
consulted in full. Of these 101 articles, most (32) were 
excluded for the age range as they either included par-
ticipants younger than 5 or older than 12 years of age 
without stratification. Another important reason for 
exclusion was the study design (14) that was either not 
a clinical trial or did not have pre- and post- interven-
tion comparison to evaluate its efficacy. Eight studies 
were excluded because the intervention was not based 
on digital tools. At the end of the selection process 
(available in Figure 1), nine articles were included in 
this systematic review.

Complete studies’ characteristics are reported in 
Table 1. All the included reports were experimental 
studies published between 2004 and 2021 in Europe 
(20), North America (21–26), and Asia (27,28). The 
smallest sample size consisted of 73 children (23), 
and the largest included 1859 participants (26). Most 

studies were conducted in school settings, except for 
one that was carried out at home by participants that 
were selected among overweight and obese children 
attending a clinic (21). Considering the participants’ 
characteristics, the proportion of girls ranged between 
38% and 53%, although two studies did not report it. 
The type of intervention used in most studies was a 
digital game (7), while two were videos (a peer mod-
elling video and a cartoon, respectively). The control 
interventions were either no intervention (78%) or 
the use of a tool that was similar to the experimental 
branch, but without educational purpose (22%). The 
primary outcomes measured were knowledge (44%), 
practice (78%) and attitude (22%), either alone or 
as a combination of the three. The main endpoints 
were: i) servings of fruit and vegetables consumption 
by meal, ii) knowledge on food groups and food fre-
quencies, iii) motivation and self-efficacy to eat fruit 
and vegetables; iv) Body Mass Index (BMI), fasting 
insulin, skin carotenoids concentration. Different as-
sessment methods were used in the included studies: 
researchers directly assessed the outcomes of interest 

Figure 1. PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources.
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evaluated the percentage of fruit and vegetables serv-
ings consumed during snack time and lunchtime at 
baseline, during the intervention and at follow-up. 
The snack time fruit consumption was significantly 
higher post-intervention than at baseline (87% vs 
75%) but declined at follow-up returning to baseline 
levels. In the control school there were no significant 
differences among the three study phases. Fruit and 
vegetable consumption at lunch time in the experi-
mental group was significantly higher both at post-
intervention and at follow-up compared to baseline, 
although fruit consumption declined at follow-up 
compared to post-intervention. In particular, children 
with the lowest scores at baseline in the experimental 
school showed the largest increase in fruit and vegeta-
bles consumption during intervention and follow-up. 
In the control school, fruit and vegetables consump-
tion declined from baseline to follow-up. The study 
by Thompson et al. investigated the average number 
of fruit and vegetable servings consumed at baseline, 
post intervention and at follow-up. At baseline, chil-
dren consumed an average of 1.8 servings per day. Af-
ter the intervention, a significant increase in fruit and 
vegetables servings was observed both in the Action 
group (+ 0.72 servings, p=0.0001) and in the Coping 
group (+ 0.48 servings, p=0.001), although at follow-
up only the Action group maintained these levels  
(+ 0.68 servings, p=0.0001). Wengreen et al. observed 
a significant increase in the amount of vegetables con-
sumed by children attending the intervention schools 
(+10.66 g, p=0.001). Even though nearly half of the 
gains measured for vegetable consumption was lost at 
follow up, a moderate long-term increase above the 
baseline was observed to remain stable over time. The 
largest and longest lasting gains were measured in skin 
carotenoid concentrations, which were maintained at 
follow up (26).

Bell et al. observed that participants in the in-
tervention group, after a 3-week intervention based 
on a digital game, had improved self-efficacy to eat, 
cook, and garden fruit and vegetables, compared with 
control participants (1.9% increase vs. 7.5% decrease, 
respectively; p=0.01). Nevertheless, no significant dif-
ferences were observed between the intervention and 
control groups for any of the dietary intake measures 
or food preferences (22). Wang et al. also investigated 

in two studies, while six of them were based on self-
administered questionnaires, and a dietary recall tool 
was used in the other one. Post-intervention evaluation 
of the outcomes of interest was performed at differ-
ent time points across the reports: in all cases, a post-
intervention evaluation was carried out immediately 
after the intervention. Additionally, in five studies, a 
follow-up evaluation was performed at a time point 
ranging from 8 weeks to 4 months after the interven-
tion. Overall, almost all the interventions tested were 
effective in promoting a healthy diet in school-aged 
children in the short term, compared to the control 
group, irrespectively of the type of intervention and 
age of the children. One study only, carried out among 
a selected sample of overweight children, showed no 
improvements in nutrition and health following the 
intervention. The complete results are reported in 
Table 2. Two studies (23,27) investigated overall nutri-
tion knowledge after a videogame-based intervention: 
in the study by Froome et al., where nutrition knowl-
edge was measured on a scale from 0 to 20 through a 
questionnaire, the intervention group went from 10.3 
± 2.9 to 13.5 ± 3.8 after the intervention, compared to 
the control group that went from 10.2 ± 3.1 to 10.4 
± 3.2 (p=0.001). Scores related to sub-groups knowl-
edge (whole grain foods, vegetables and fruits, protein 
foods and drinks) are available in Table 2, and show a 
significant increase in all categories except for drinks, 
for which the score was already high at baseline (23). 
Gan et al. obtained similar results, evaluating both 
food groups and food frequencies knowledge on a scale 
from 0 to 15: for the experimental group, the score in 
nutrition knowledge statistically increased (p=0.001) 
from 9.08±3.48 to 11.42±3.25 after the intervention. 
A statistically significant improvement (p=0.001) was 
observed in the food frequency knowledge scores as 
well, that increased from 9.16±2.55 to 10.55±2.28 
post-intervention. As for the control group, on the 
other hand, there was a significant (p=0.001) de-
cline from the pre-test to the post-test score, both in 
terms of food group knowledge (from 9.55±3.72 to 
8.66±3.82) and in terms of food frequency knowledge 
(from 9.67±2.79 to 9.22±2.75)(27). No follow-up data 
were collected in these two studies.

Five studies (22–26) investigated the changes 
in practices following intervention. Horne et al. (20) 
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self-efficacy for fruit, vegetables and water, as well as 
food preferences after a videogame-based intervention. 
A significant increase was observed in the intrinsic 
motivation for fruit (+1.6) and for water (+1.2), al-
though they were not detected at follow up. The study 
by Sharma et al., based on a digital game interven-
tion, highlighted a significant decrease in the amount 
of sugar consumed among children in the interven-
tion group, compared with those in the control group 
(-4.9 g/1,000 kcal vs +5.61 g/1,000 kcal; P1⁄40.021). 
Compared with baseline, both intervention and con-
trol group children reported reduced energy intake 
post-intervention. However, the decreases in the con-
trol group were greater than those in the intervention 
group (24).

The study by Baranowski et al., carried out among 
overweight and obese children, observed no significant 
differences in fasting insulin, as well as in the intake of 
fruit, vegetables and water (21).

Discussion

This systematic review provides a comprehensive 
summary of the available literature on the implemen-
tation of educational programs that use digital media 
for the promotion of healthy dietary habits among 
children. They were shown to be positively influenced 
by digital media interventions, increasing the amount 
of healthy food eaten during the day and adapting 
their food choices at lunch and snack time according 
to the lessons learned. Digital media, such as vide-
ogames and cartoons, are increasingly being used as 
teaching tools for school-aged children, and they rep-
resent a very easy and accessible tool that children are 
familiar and compliant with. Their use in the context 
of health promotion has been previously investigated, 
with results that vary depending on the tool used and 
on the outcomes measured (9,29).

From our analysis, serious videogames appear to 
be associated with a statistically significant increase 
in overall nutrition knowledge among children, espe-
cially in the short term. Similar results were obtained 
in previous studies among elementary school children, 
that showed an increase in food knowledge after play-
ing FoodRateMaster, a serious videogame developed 

to increase the intake of healthy food and reduce the 
intake of ultra-processed food among children (30). 
These results, similarly to what our review shows, are 
based on data collected immediately after the inter-
vention, and lack a follow-up. For this reason, further 
research is needed to evaluate whether the knowledge 
acquired through gameplay remains constant in the 
long term or it fades over time. In addition, further 
studies should investigate whether the acquired knowl-
edge is put into practice, as this was not considered in 
the above-mentioned studies.

Our review shows that there is a growing trend 
of using digital tools to modify children’s behaviors 
and attitudes. A significant increase in fruit and veg-
etables consumption was observed immediately af-
ter the intervention, both when cartoons and videos 
were used, and when videogames were implemented 
as teaching tools. The studies that included a long-
term follow up evaluation (a few months after the 
intervention) showed that although fruit and veg-
etables consumption declined over time it remained 
above the baseline levels, thus confirming the effec-
tiveness of the interventions compared to the control 
groups. Similar results were previously obtained by 
Baranowski et al. (17), who observed that 4th grade 
students who played a specifically-designed 10 ses-
sion video game (Squire’s Quest!) increased their fruit 
and vegetables consumption over a 5 weeks period 
by 1 serving more than the children who did not 
play the game. Similar results were obtained in other 
studies, that investigated the use of digital media 
tools to model children’s behavior towards eating the 
recommended servings of fruit and vegetables per 
day (23,29,31).

Notably, only one study in our review highlighted 
no differences in eating behavior and attitudes follow-
ing the intervention. However, the study population 
had been conveniently selected among overweight 
children attending a diabetes clinic. Therefore, the re-
sults might have been affected by the presence of other 
health conditions and risk factors related to diabetes. 
This also highlights the importance of early educa-
tion and the promotion of a healthy diet since early 
childhood, before the onset of diseases such as type II 
Diabetes Mellitus, when it is easier to intervene and 
modify the disease progression (32).
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Most of the studies included in our review were 
carried out in school settings, therefore highlight-
ing the importance of a collaboration with schools to 
promote healthy habits among children. As children 
spend most of their time in class, schools are the ideal 
setting to positively influence children’s quality of life 
and eating habits through targeted programs (33). In 
fact, school-based food and nutrition programs have 
been developed by The Food and Agriculture Organi-
zation (FAO) (34), to guide governments in the pro-
motion and implementation of nutrition programs in 
school settings, to educate children and their parents 
on these issues.

The use of digital media for health promotion 
among children has been implemented also in other 
health fields, such as physical activity promotion 
(35) and skin cancer prevention (36), where digital 
media-based interventions were found to be more 
effective for increasing skin cancer knowledge and 
awareness as well as to increase adherence to physi-
cal activity, compared to teacher-led frontal lectures. 
Among the available digital media, videogames ap-
pear to be one of the most useful and appealing tools 
for health promotion among children, due to their 
engaging and interactive nature that allows to reach 
a wider share of children compared to traditional 
teaching strategies (9).

Some limitations must be taken into considera-
tion for this review. First of all, only a limited num-
ber of studies were included: in fact, several studies 
were excluded from our review due to their wider age 
range of participants and the lack of results strati-
fication by age. Another potential limitation is the 
lack of follow-up in most of the studies included, 
therefore data are limited to the immediate impact of 
digital media on children’s nutrition knowledge and 
behavior. Nevertheless, this could be used as a start-
ing point for future and more prolonged interven-
tions. Despite these potential limitations, our work 
has several strengths and offers inputs for further 
research. In particular, having included only experi-
mental studies provides strong and valuable evidence 
on this issue. In addition, to our knowledge this is 
the first systematic review investigating the impact 
of digital media tools on healthy nutrition promotion 
among children.

Conclusions

Digital tools are increasingly becoming an im-
portant part of our society, and children are exposed 
to them starting from a very early age. Therefore, it is 
important to learn how to use them for the promo-
tion of healthy habits among children. It is particu-
larly important to target children for these purposes, 
as learning at a young age sets the ground for future 
habits and is key for the development of a healthy life-
style throughout adulthood. Videogames and cartoons 
were shown to be extremely valuable tools to stimulate 
children to improve their dietary habits, convoying 
important messages through child-friendly communi-
cation. However, as the impact of these interventions 
on children’s eating behavior appears to fade after a 
few months, it is important to develop further teach-
ing strategies to maintain and strengthen the acquired 
knowledge over time. For this purpose, reinforcement 
methods (i.e. reward systems, gadgets, follow-up les-
sons) might be considered to improve adherence, and 
to encourage children to continue applying the lessons 
learned. In addition, families should be more involved 
in the process, as health education cannot be limited 
to school settings, but should be maintained within 
the household (i.e., through additional material or 
reminders (37)). In this context, children play an im-
portant role as they can convoy important messages 
to their parents, thus influencing family habits as well.

The findings of this systematic review will pro-
vide useful information that could be used to set the 
grounds for the development of future teaching strate-
gies targeting children in the context of health promo-
tion, not only in the field of nutrition.
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